Supplemental experimental procedures
Immunohistochemistry and confocal microscopy For visualization of MCs in confocal microscopy ( Fig. 1A) , we perfused mice transcardially with PBS, followed by 4% paraformaldehyde and cryoprotected the brain in 30% sucrose overnight. We sectioned OBs coronally on a sliding microtome (40 µm slices), washed the slices in PBS and then incubated them for 2 hours in a blocking solution (5% normal goat serum and 0.4% Triton-X). We incubated slices overnight at room temperature with primary antibodies diluted in the blocking solution (rabbit anti-GFP, Millipore 1:1000) washed them in PBS, and then incubated them for 2 hrs at room temperature with secondary antibodies (Jackson ImmunoResearch), diluted 1:500 in the blocking solution (DyLight488-conjugated goat anti-rabbit). Prior to mounting on microscope slides, we incubated the slices with DAPI (Santa Cruz Biotechnology; 50µg/ml) for 5 min and then washed them with PBS. We obtained confocal images using a Leica SP-5 confocal microscope, using a 40X (1.3 NA) oil objective. (Fig. S1B , S1D, S1F, S1H) was calculated as follows:
Data analysis Change index
where ℎ / are the values for each odor either for response amplitude (Fig. S1B ,S1D) or responsiveness (Fig. S1F, S1H ).
For mixture processing analysis (Fig. 4) we calculated the mixture change by subtracting the peak amplitude of the mixture from the strongest activating odor on all responsive cells. Repeating the analysis on all cells, on only responsive to 2 odors and by subtracting the weakest activating odor resulted with qualitatively the same result. For pairwise correlation ( Fig. 7E) , we calculated the pearson correlation of the maximum ΔF/F in responsive cells between all pairs in each recorded field of the same animal.
The ensemble activity response of MCs to a given odor at each time point was expressed as a vector ̅ , where denotes the odor and each component of the vector is the activity of cell in response to the odor at that time point. Only cells that responded to at least one odor were included in the ensemble vectors. To evaluate how similar responses to different odors are in cell activities space, we took the response vectors and calculated the cosine similarity between them (see illustrations in Figure 7F ):
To evaluate how far responses to different odors are in cell activities space, we took the response vectors and calculated the Euclidean distance. We accounted for the different number of cells responding in each population with a normalization factor. The formula is given by:
with the number of responding cells (to any odor) which is the number of dimensions contributing to the activity in space. This measure is sensitive to the relative magnitude of the responses and describes the distance in space between them. An intuition to this measure is also given by the separation of the first three principle components of the different odors (Fig. 7I ). The visual distances between the principle components of each odor is what is actually measured in Fig. 7G ,H with the only exception that instead of using only the first three dimensions (restricted by a plot) we use the full responding cell activities space. Since our main goal was to compare the distribution of separation of odor pairs between mothers and naïve (pure vs. natural) we normalized the resulting distances by dividing all odor pairs in mothers according to the largest odor pair distance received in mothers and the same for all odor pairs in naïve according to the largest odor pair in naïve.
Odor delivery
To deliver odorants we used a custom-made 11 channels olfactometer. In order to avoid cross-contamination between odorants we used separate tubing for each channel, all the way from the odor vial to the animal's nose. For pure odors we used a panel of 6 odorants known to activate different and partially overlapping areas in the dorsal part of the OB (butanal, pentanal, ethyl-tiglate, propanal, methyl-propionate, ethyl-butyrate and ethyl-acetate; all obtained from Sigma-Aldrich, St. Louis, MO). We presented each pure odorant at a final concentration of 50 ppm, for 2 and 15 seconds with a 15 second interstimulus interval, repeated for 4 times, in pseudo-random order. Each repeat included a blank trial consisting of all components of a standard trial, except for odor presentation.
For a subset of mice we added to the 6 pure odorants 5 natural odorants-male urine, female urine, peanut butter, trimethylthiazoline (TMT) and nest odor. Urine was collected from thy1-GCaMP3 males and females and stored at -20°c. 10µl was placed in the odor vials. Peanut butter was made of 100% peanuts (Better&different, Mishor
Edomim, Israel) and 1gr peanut butter was placed in the vials. For predator odor we used 1µl of TMT (Contech, Delta, Canada). Nest odor was made of 0.5gr nest bedding and 1 pup that was kept warm using a heating pad. For mixtures experiment we used ethylacetate methyl-propionate ethyl-tiglate and their mixtures where combined via air in front of the mouse nose. In anesthetized mice, in order to trigger the odor delivery at the onset of inhalation, we monitored the animal's respiration throughout the experiment by a low pressure sensor (1-INCH-D1-4V-MINI, 'All sensors', Morgan Hill, CA). We connected the low pressure sensor to a thin stainless steel tubing (OD 0.7 mm) and placed it at the entrance of the animals' contra-lateral nostril. The information from the pressure sensor was passed to an analogue converter (window discriminator), which we used to identify the inhalation onset during the respiratory cycle. Each odor stimulus was triggered at onset of inhalation.
RNA extraction, cDNA preparation and quantitative PCR
OBs were collected as quickly as possible (normally in less than 2 min) in ice-cold conditions in a clean and RNase free environment, transferred immediately to TriReagent (Sigma) and stored at -80°C until homogenization. Tissue was homogenized using a 25G long needle and RNA was extracted. RNA concentration was determined by a nanodrop spectrophotometer and 300ng of RNA was used for random-primer based Inhibitory events were detected and quantified using Igor Pro (WaveMetrics, Lake
Oswego, Oregon). 
